Thermodynamics of ligand binding to P450 2B4 and P450eryF studied by isothermal titration calorimetry.
Structural plasticity and cooperativity in ligand recognition are two key aspects of the catalytic diversity of cytochrome P450 enzymes. As more mammalian P450 crystal structures have emerged, computational modeling has become a major tool to predict drug metabolism and interactions. There is a need for real solution thermodynamic data to support modeling and crystallographic observations. Using isothermal titration calorimetry (ITC) we successfully evaluated the conformational flexibility of P450 2B4 in binding imidazole inhibitors of different size and chemistry and dissected the stoichiometry and energetics of ligand binding allostery in P450eryF. Thermodynamic signatures obtained by ITC nicely correlated with structural and modeling results. Thus, ITC is a powerful tool to study structure-function relationships in P450s.